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COLORLgSS DETERGENT COMPOSITIONS WITH ENHANCED STABTITTY 



TECHNICAL FIELD 

This invention relates to stable, colorless detergent 
^ compositions containing anionic and/or nonlonic surfactant* oxygen 

bleach and metal sequestering agent. 

The present Invention relates to a colorless detergent 
composition corapristng: 

(a) from about 5% to about 95% by weight of anionic or 
nonionic surfactant; 

(b) from about 0.005% to about. 1051 by weight of oxygen bleach? 

and 

(c) from about 0 . 001% to about 8% by wei ght of metal 
se<juester1ng agent; 

wherein the composition has a pH between about 4 and about II /and 
a transmittance at 470 nm. of greater than about 85%. 
This composition exhibits good stability over time and under harsh 
temperatures « 

2Q. 

BACKGROW INFORMflTlffl 
Detergent compositions for performing a wide variety of 
household and industrial cleaning operations are known in the art 
and are formulated for optimized performance under the 

25 

contemplated end use conditions. See for example U.S* Patents 
4,555,360, Bissett et al. Issued November 26, 1985; 4,435^317, 
Gerritsen et al, issued March 6, 1984; 4,681,704 Bernardino et al, 
issued July 21, 1987; 4,315,824, Pancheri, issued February 23, 
1982; 4,904,359, Pancheri et al, issued February 27, 1990; 
4,133,779, Hellyer et al. Issued January 9, 1979,. and 4,678,606, 
Akhter et al, issued July 7, 1987- Along with optimized 
performance, a product which- after storage is stable and 
aesthetically pleasing is desirable. It is especially difficult 
to achieve a stable colorless detergent composition. 



WO09314183AI .tif Page 4 p^g^ I 2 



WO 93/14183 PCr/US93/001«5 



- 2 - 

It is possible to develop a clear detergent product; however, 
detergent Ingredients such as anionic surfactants and suds 
boosters cause product yellowing or darkening over time. Dyes are 
often added to the compositions to compensate for this 
^ discoloration^ 

It has been found .tHat a stable colorless detergent 
composition can be attained by adding certain amounts of oxygen 
bleach and metal sequestering agent to anionic and/or non tonic 
surfactant. 

10 

DESCREPTIQM OF THE INVENTIOff 
The present invention encompasses detergent . compositions 
which are stable and remain colorless over time, even under harsh 
temperatures. These detergent compositions contain three 
^ essential components: 

(1) from about 5% to about 95% by weight of anionic and/or 
nonionic surfactant; 

(2) from about 0.005% to about 10% by weight of oxygen 
bleach; and 

(3) from about 0,001% to about 8% by weight of metal 
secpiestering agent. 

Optional ingredients^ especially suds boosters^ can be added to 
provide various performance and aesthetic benefits. 

These components provide a substantially colorless detergent 
25 product which does not darken ar yellow under normal to harsh 

conditions to which a detergent composition would be exposed. 
Without these components, especially if anionic surfactant and 
suds booster are present, the product can be yellow initially and 
with time can become even more discolored. 

30 

Stjrfactant 

The compositions of this invention contain from about 5% to 
about 95% by weighty preferably from about 10% to about 65% , most 
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preferably from about 15% to about 35%, of an anionic and/or 
non ionic surfactant- 

The preferred anionic surfactant Is selected from the group 
consisting of linear al kyl ' benzene sulfonate having about S to 15 
^ carbon atoms 1n the alkyl group, alkyl sulfate having about 8 to 

22 carbon atoms^ alky] ether sulfate having about 8 to Z2 carbon 
atoms in the alkyl group and about 1 to 30 ethylene oxide units, 
olefin sulfonate having 8 to 22 carbon atoms, alkyl glyceryl ether 
sulfonate having 8 to 22 carbon atoms, fatty acid ester^ sulfonate 
condensates of fatty acids wUh sarcosine, alkyl ethoxy 
carboxyl ate . and mixtures thereof. 

Preferred anionic synthetic detergents which can forni the 
surfactant component of the compositions of the present Invention 
are the sodium, ammonium^ potassium or magnesium alkyl sulfates* 
especially those obtained by sulfating the higher alcohols (Cg-Cja 
carbon atoms) sodium or magnesium alkyl benzene or alkyl toluene 
sulfonates, in which the alkyl group contains from about 9 to 
about IS carbon atoms, the alkyl radical being either a straight 
or branched aliphatic chain; sodium or magnesium paraffin 
sulfonates and olefin sulfonates in which the alkyl or alkenyl 
group contains from about 10 to about ZD carbon atoms; sodium 
ClO-^0 alkyl glyceryl ether sulfonates, especially those ethers of 
alcohols derived from tallow and coconut oil; sodium coconut oil 
fatty acid monoglyceride sulfates and sulfonates; sodium, ammonium 
25 or magnesium salts of alkyl phenol ethylene oxide ether sulfates 

with about 1 to about 30 units of ethylene oxide per molecule and 
in which the alkyl radicals contain from 8 to about 12 carbon 
atoms; the reaction products of fatty acids esterified with 
isethionic acid and neutralized with sodium hydroxide wheret for 
30 example, the fatty acids are derived from coconut oil; sodium or 

potassium salts of fatty acid amides of a methyl tauride in which 
the fatty acids, for example, are derived from coconut oil and 
sodium or potassium beta-acetoxy or 

35 
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beta-acetaniTdo-alkanesulfonates where the alkane has from 8 to 22 
carbon atoms. 

Other specific examples of alkyl sulfate salts which can be 
employed in the Instant detergent compositions^ include sodium 

^ lauryl alkyl sulfate, ammoniuin lauryl alkyl sulfate, sodium 

stearyl alkyl sulfate, sodium palmltyl aligrl sulfate^ sodium decyl 
sulfate, sodium niyrlstyl alkyl sulfate, potassium lauryl alkyl 
sulfate, potassium stearyl alkyl sulfate, potassiumr decyl sulfate, 
potassium palmityl alkyl sulfate, potassiuin^ myristyl alkyl 
sulfate, sodium dodecyl sulfate, magnesium dodecyl sulfate, 
potassium tallow alkyl sulfate, sodium tallow alKyl sulfate, 
sodium coconut alkyl sulfate, potassium coconut alkyl sulfate, 
magnesium Cig-lS alkyl sulfate and mixtures of these surfactants. 
Preferred alkyl sulfates Include ammonium C12-15 alkyl sulfates 

^ and sodiun Cig-is alkyl sulfate. 

Suitable alKylbenzene or alkyltcluene sulfonates include the 
alkali metal (lithium, sodium, potassium), alkaline earth 
(calcium^ magnesium] ammonium and alkanolamine salts of straight 
or branched-chain alkyl benzene or alkyl toluene sulfonic acids. 
Alkyl benzene sulfonic acids useful as precursors for these 
surfactants include decyl benzene sulfonic acid, undecyl benzene 
sulfonic acid, dodecyl benzene sulfonic acid, tridecyl benzene 
sulfonic acid, tetrapropylene benzene sulfonic acid and mixtures 
thereof. Preferred sulfonic acids as precursors of the 

25 alkyl benzene sulfonates useful for compos ittons herein are those 

In which the alkyl chain is linear and averages about 11 to I J 
carbon atoms in length. Examples of commercially available alkyl 
benzene sulfonic acids useful in the present invention include 
Conoco SA 515 and SA 597 marketed by the Continental Oil Company 

^0 and Calsoft LAS 99 marketed by the Pilot Chemical Company. 

Particularly preferred anionic surfactants useful herein are 
alkyl ether sulfates having the formula R0(C2H40)xS03H wherein R 
is alkyl or alkenyl of about 10 to about 20 carbon atoms, x is 1 
to 30, and H is a water-soluble cation. The alkyl ether sulfates 
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useful in the present Invention are condensation products of 
ethylene oxide and monohydric alcohols having from about 10 to 
about 20 carbon atoms • Preferably, R has 10 to 16 carbon atoms. 
The alcohols can be derived from natural fats, e.g., coconut oil 
or tallow, or can be synthetic. Such alcohols are reacted with 1 
to 30, and especially 1 to 12, molar proportions of ethylene oxide 
and the resulting mixture of rolecular species 1s sulfated and 
neutralized. 

Specific examples of ally^l ether sulfates of the present 
invention are sodium coconut alkyi tri ethylene glycol ether 
sulfate^ magnesium Ciz-is alkyl triethylene glycol ether sulfate, 
and sodium tallow alkyl hexaoxy ethylene sulfate. Preferred alkyl 
ether sulfates are those comprising a mixture of individual 
compounds, said mixture having an average alkyl chain length of 
from about 12 to 16 carbon atoms and an average degree of 
ethoxylation of from about 1 to 12 moles of ethylene oxide. 

Additional examples of anionic surfactants useful herein are 
the compounds which contain two anionic functional groups. These 
are referred to as dianlonic surfactants. Suitable dianionic 
surfactants are the disulfonates, disulfates^ or mixtures thereof 
which m^ be represented by the following formula: 

R(S03)2H2R'(S04)2M2R{S03) {S04)H2 
where R is an acyclic aliphatic hydrocarbyl group having 15 to 20 
carbon atoms and M is a water-sol ubili zing cation, for example, 
the Ci5 to C20 disodiura 1,2-alkyldisulfates, C15 to C20 
dipotassium-l.Z-alkyldisulfonates or disulfates, di-sodium 
U9-hexadecyl disulfates, C15 to C20 disodium 
1,2-alkyl disulfonates, disodium 1,9-stearyldisul fates and 
6, lO-octadecyl disulfates. 

Suitable alkyl ethoxy carboxylates of the present invention 
have the generic formula RO(CH2CH20)xCH2COO^M+ wherein R is a Ciz 
to C]6 alkyl group, x ranges from 0 to about 10, and the 
ethoxylate distributinn is such that, on a weight basis, the 
amount of material where x is 0 is less than about 20%, preferably 
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less than about most preferably less than about 10%, and the 
amount of material where x is greater than 7 is less than about 
25%, preferably less than about 15%, most preferably less than 
about 10%, the average x U from about 2 to 4 when the average R 
is Ci3 or less, and the average x is from about 3 to 6 when the 
average R is greater than C13, and H is 1 cation, preferably 
chosen from alkali metal, alkaline earth metal, ammonium, mono-, 
di-, and tri -ethane lairanoniuni, most preferably from sodium, 
potassium, ammonium, and mixtures thereof with magnesium ions. 
The preferred allyrl ethoxy carboxylates are those where R is a Ci2 
to C14. alkyl group. 

Fatty acid ester sulfonates of the present invention are of 
the formula: 

Rl - Ctt(S03-«+)CO2R2 
wherein Rj is straight or branched alkyl from about Cg to Cjs, 
preferably C12 to C15, and R2 is straight or branched alkyl from 
about Cj to Cg, preferably primarily Ci, and n+ represents a mono- 
or divalent cation. 

Suitable surfactants of the present invention also Include 
the alpha-sulfonated fatty acid alkyl ester of the formula 

0 
II 

R1-CH-G-OR2 
I 

SO3M 

wherein Ri 1$ on the average a Ca to Cig, preferably a Cio to C14, 
alkyl; Rg is on the average a Ci to C$, preferably a Ci to Cz 
alkyl; and H is a cation, preferably ammonium, sodium, potassium, 
magnesium, or mixtures thereof. 

Particularly preferred nonionic surfactant of the present 
invention is selected from the group comprising alkyl 
polyglucoside, alcohol ethoxylated with from about 1 to 30 moles 
of ethylene oxide per mole of alcohol, polyhydroxy fatty acid 
amide, and mixtures thereof. 
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Suitable nonionic surfactants of the present invention 
include the ethoxylated nomonic surfactants. These include the 
CDndensation product of alcohols, alkyl phenols and other 
specified hydrophobic molecules with ethylene oxide of the formula 
R(OC2H4}nOH 

wherein R is an alphatic hydrocarbyl radical containing from about 
1 to about 30 carbon atoms , wherein n is from ^ibout 10 to about 
IQO- Examples of alternate ethoxylated nonionic surfactants are: 

(1) an ethoxylated alkyl phenol of the formula R(OC2H4)nOH 
wherein R is an alkyl phenyl radical containing a total of 
from about 18 to about 30 carbon atoms and at least one alkyl 
group containing at least about IZ carbon atoms wherein n is 
from about 16 to about 100; 

(2) the condensation product of mono fatty acid esters of 
polyglycols with from about la to about 100 moles of ethylene 
oxide per mole of partial ester; 

(3) the condensation product of cholesterol and from about 13 to 
about 100 moles of ethylene oxide; 

<4) a material which is a condensate of ethylene oxide, propylene 
oxide and a compound containing hydroxy or amine groups onto 
which the alkylene oxides can be polymerized, said polymer 
having a molecular weight of from about 500 to about IS, 000 » 
an ethylene oxide content of from about 30% to about 70% by 
weight and a propylene oxide content of from about 30a to 
25 about 70X- by weight. 

In a particularly preferred embodiment an aliphatic alcohol 
contains from about S to about 16 carbon atoms and is ethoxylated 
to an average degree of from about 1 to about 30 moles of ethylene 
oxide per mole of alcohol, 
30 Other useful nonionic surfactants for use in the present 

compositions are the nonionic alkylpolyglucosides. These 
surfactants contain straight chain or branched chain about C8 to 
CIS, preferably from about C12 to C14, alkyl groups and have an 
average of from about 1 to 5 glucose units, with an average of 1 
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to 2 glucose Quits being most preferred. U.S. Patents 4,393,203 
and 4,732,704, incorporated by reference, describe these 
surfactants. 

An example of another suitable surfactant of the present 
5 invention fs a polymeric surfactant, preferably represented by the 

fonnula: 

[RllURZ0)n(R30)ni]ytR*l 
wherein each R^is selected from the group consisting of hydrogen, 
alkyl groups containing from one to about 18 carbon atoms, acyl 

10 groups containing from two to about 18 carbon atoms, --SO^H^ 

"SO3M, «-COOM, .-N{R5)2-0, "N(R5)3(-h), amide groups, 
pyrollidone groups, saccharide groups, and hydroxy groups in which 
each K is a compatible cation and each Is either an aUyl or 
hydroxy allqfl group containing from one to about four carbon 

15 atoms; whrein each r2 or r3 is an alkyl ene group containing from. 

two to about six carbon atoms with no more than about 90% of said 
molecule comprising and R3 groups containing two carbon atoms; 
wherein is selected from the group consisting of alkylene 
groups containing from one to about 18 carbon atoms and having 

20 from two to i^out six valences, polyhydroxyali^lene oxide groups 

wherein each alkylene group has from one to about six hydroxy 
groups and contains from three to about eight carbon atoms and 
there are from two to about 50 hydroxyalkylene oxide groups and 
from two to about 50 hydroxy groups, (=s:NR2n==), h^'drogen, 

25 ==N-(R2nH)-x, polyester groups containing from one to about 20 

ester linkages and each ester group containing from about 4 to 
about 18 carbon atoms; wherein n is from 0 to about 500, m is for 
0 to about 500, n + m is for about 5 to about 1000, x is for about 
2 to about 50, and y is from 1 to about 50 and equal to the 

30 valences of R*, wherein the molecular wetght is from about 400 to 

about 60,000; and wherein the -(R^O)- and the -(R^O)- groups are 
interchangeable (as disclosed in U.S. Patent 4,904,359, 
Incorporated herein by reference). 
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The compositions hereof may also contain a polyhydroxy fatty 
acid amide surfactant of the structural formula: 

0 Rl ■ 
(!) r2 - & - N - Z 

wherein: R1 is C1-C4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy 
propyl, or a mixture thereof, preferably C1-C4 alkyi, more 
preferably Ci or alkyl, most preferably Ci alkyl (I.e.. 
methyl); and r2 is a C5-C3.I hydrocarbyl, preferably straight chain 
C7-C19 alkyl or alkenyl, more preferably straight chain C9-C17 
alkyl or alkenyl, most preferably straight chain C11-C17 alkyl or 
alkenyT, or mixtures thereof; and Z is a polyhydroxyhydrocarbyl 
having a linear hydrocarbyl chain with at least 3 hydroxyls 
directly connected to the chain, or an alkqxylated derivative 
{preferably ethoxylated or propoxyl ated) thereof. Z preferably 
will be derived from a reducing sugar in a reductive amination 
reaction; more preferably 2 is a glycityl. Suitable reducing 
sugars include glucose, fructose, maltose, lactose, galactose, 
mannose. and xylose. As raw materials, high dextrose corn syrup, 
high fructose com syrup, and high maltose corn syrup can be 
utilized as well as the individual sugars listed above. These 
corn syrups may yield a mix of sugar components for Z. It should 
be understood that it is by no means intended to exclude other 
suitable raw materials. Z preferably will be selected from the 
group consisting of -CH,-(GHOH]n-CH,OH, 

-CHfCH,OH)-{CHOH)n-,-CH,OH, -CH^-(CH0H)2(CH0Rn [CH0H)-CH20H, where 
n is an integer from 3 to 5, inclusive, and R' is H or a cyclic or 
aliphatic monosaccharide, and alkoxylated derivatives thereof. 
Host preferred are glycityl s wherein n is 4, particularly 

-CH2-(CH0H)4-CH20H. 

In Formula (I), can be, for example, N-methyl, N-ethyl, 

N'propyl. N-isopropyl, N-butyl, N-2-hydroxy ethyl, or N-2-hydroxy 
propyl , 
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R«-CO.N< can be. for example, cocamide, stearamide, oleamide 
Uuraarde. ^yMsta^de, capr^'ca^tde. pa1.ita»fde, tallowa^dl; 

2 can be l-deoxyglucityl, Z-deoxyfnictUyl , l-deoxyaUltyl 
tnltX Itt' I-^eoxy^annny., .d^xy^a.^i: 

the a^'? "'t''' Polyhydroxy fatty actd abides are fo,o«n tr, 

with a reducing sugar ir, a reductive agination reaction to form a 
corresponding N-aK^l polyhydroxya^ine. and then reacting the 

-al^l polyhydroxya^lne with a fatty aliphatic ester r 
tr:g ycende in a condensation/an,tdatian .tep to fbnn the N-al^yl 
N-polyhydroxy fatty acid a.ida product. Processes for J^ill 
co^ositions containing polyhydroxy fatty acid abides are 

bl '''''' Specification 809,060, 

Patent 2,965.576. issued Deceniber 20, I960 to E. ft. Wilson, and 

and U.S. Patent l,985.*24, issued December 25, 1934 to Piggott 
each of which is incorporated herein by reference 

surfalttr"'!!! """"''''^ '^'^ ''^'cribed 

surfactants and/or mixtures thereof. Particularly preferred is 
amonic surfactant selected from a group consisting of linear 
alky benzene sulfonate having about 9 to 15 carbon Ls n tl 

al^l group and about X to 30 ethylene oxide units, olefin 
sulfonates hav.ng 8 to ZZ carbon .to.s, fatty acid ester 
sulfonate, alJarl ethoxy carboxylate. and mixtures thereof. 
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preferably fron. about 0.05% to about 0.5% by weight of oxygen 
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llZtt. ■^^^"'Sen peroxide, 

Lll ; '''''''^'^'^ Perphosphatas, periodlnates 
percarbonates, pBroxy.ul fates and mixtures there.f. Most 
preferred is- hydrogen peroxide. 

The amount of oxjrgen bleach required will depend in part upon 
its strength and the strength and amount of the metal sequestering 
agent described hereinbelow. Preferred is a ratio of anionic and 
nonionic surfactant to oxygen bleach of at least about 1 BOO-l 
preferably from about 10:1 to about 1,000:1, more preferably fr^ 
about 50:1 to about 500:1, ™ost preferably from about 100:1 
about 300:1. ,n addition, the co^osition preferably ha. an 
available oxygen (AvO) level of fro™ about O.Q05% to about 2 5% 
H»st preferably about O.OIX to about 0.5%. Lastly, the oxygen 
bleach Of the present Invention should be compatible with 
detergent ingredients added to form a final product. 

Hetal SP^iiift sterinq flff B^f 

0 'T'T'' '''' ""t^^-" f'-™ about 

. O.OOIX to about 88, preferably frooi about 0.005X to about 5X most 
preferably fn,™ about 0.0« to about 2%. by weight of a 
sequestering (chelating) agent. The preferred sequestering agent 
IS a water-soluble. ™etal sequestering agent selected fro/the 
group consisting of citric acid, tartaric acid, so<tiura 
tripo yphosphate. sodiu. carbonate, potassium carbonate, sodiua, 
pyrop osphate. potassiu. pyrophosphate, potassiuT 
tnpolyphosphate. sodiu. hexametaphosphate, alkali metal 
po ycarboxylates, e.g.. sodium and potassium citrates, sodlu™ and 
potassium tartrate, sodium and notassiu. 

ethylenediaminetetraacetate, sodium Z . 

- * spaiuw and potassium 

ethylenepentaacetate. sodium and potassful 

N,(2-hydroxyethyl)-ethylene diamine triacetates. sodium and 
potassium nitrilo triacetates (NTA). sodium and potassium 
«-(£-hydroxyethyl)-n1trtlo diacetates. sodium and potassiuT 
Qxydi succinates, and sodium and potassium tartrate mono- and 
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di -succinates, such as described in U.S. Pat. Ho. 4,653,071 (Bush 
et aT, issued Hay 5» 1987), incorporated herein by reference. The 
sequestering agent should be environmentally acceptable. A highly 
preferred metaT sequestering agent is citric acid and its salts » 
sodium, potassium and anHnonium. 

Without being bound by theory it is believed that yellowing 
and darkening of the detergent composition is prevented by the 
metal sequestering agent binding with metals in the composition^ 
especially iron. Without the sequestering agent, metals will 
react with the oxygen bleach to form hydroxide radicals. These 
radicals may react with the detergent surfactant to form color 
bodies. Therefore, a sufficient amount i)f sequestering agent 
should be present to tie up the metals, resulting in a stable 
colorless detergent composition. 

Jhfl nntinnal Suds Booster 

Another component which is preferably included in the 
composition of this invention is an auxiliary suds booster at a 
level of from 1% to about ZOX, preferably from about 1% to about 
10%, most preferably from about Z% to about 7%. Preferred suds 
boosters in the instant compositions are of three basic types 
betaines, amine oxide semi-polar nonionic surfactant, fatty acid 
amide and mixtures thereof. 

The compositions of this invention can contain betaine 
detergent surfactants having the general formula: 

(+) H 
R - N(R1)2 - R^COO 
wherein R is a hydrophobic group selected from the group 
consisting of alkyl groups containing from about 10 to about 22 
carbon atoms, preferably from about 12 to about 18 carbon atoms, 
alkyl aryl and aryl alKyl groups containing a similar number of 
carbon atoms with a benzene ring being treated as equivalent to 
about Z carbon atoms, and similar structures interrupted by amido 
or ether linkages; each r1 is an alkyl group containing from 1 to 
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about 3 carbon atoms; and r2 is an alkylene group containing from 
1 to about 6 carbon atoms. 

Examples of preferred betaines are dodecj»T dimeth^rl betalne, 
cetyl dimethyl betaine, " dodecyl amidopropyl dimethyl betalne,' 
tetradecyldimethyl betalne, tetradecylanidoprbpyldiinethyl betaine, 
and dodecyldi methyl amwoniuiD hexanoate. 

Other suitable ami doalJcyl betaines are disclosed in U.S. Pat, 
Nos. 3,550,417; 4,137.191; and 4,375,421; and British Patent GB 
No. 2,103,236, all of which are incorporated herein by reference. 

It will be recognized that the alkyl (and acyl) groups for 
the above betaine surfactants can be derived from either natural 
or synthetic sources, e,g., they can be derived from naturally 
pccunring fatty acids; olefins such as those prepared by Ziegler, 
or Oxo processes; or from olefins separated from petroleum either 
15 with or without "cracking". 

Amine oxide semi-polar nonionic surfactants comprise 
compounds and mixtures of compounds having the formula 

R2 



10 



2D 



I 

Rl(C2H40)nN 0 

I 

R3 

lAerein R] is an alkyl, Z-hydroxyal kyl , 3-hydroxyalky1 , or 
^ 3-alltoxy-2-hydroxypropyl radical in which the alkyl and alkoxy, 

respectively, contain from about 8 to about 18 carbon atoms, Rg 
and R3 are each methyl, ethyl, propyl, isopropyl, 2-hydroxyethyl , 
2-hydroxypropyl, or 3-hydroxypropyl , and n is from 0 to about 10.' 
Particularly preferred are amine oxides of the formula: 

R2 



30 



35 



I 

Rl - N 0 

I 

R3 
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Wherein Ri fs a Cja-is alkyi and Rg and R3 are methj'l or ethyl. 

Examples of the amide surfactants useful herein include the 
ammonia, oonoethanol , and diethanol amides af fatty acids hawing 
an acyl moiety containing from about 8 to about 18 carbon atoms 
5 and represented by the general formula: 

Rl - CO - N(FI)a, . 1{R20H)3 - m 
wherein Ri is a saturated or unsaturated, aliphatic hydrocarbon 
radical having from about 7 to 21 » preferably front about 11 to 17 
carbon atoms; R2 represents a methylene or ethylene group? and m 
IS 1, 2, or 3, preferably 1. Specific examples of said amides are 
mono-ethanol coconut fatty acid amide and diethanol dodecyl fatty 
acid amide. These acyl moieties may be derived from naturally 
ocoinring glycerides, e.g., coconut oil, palm oil, soybean oil, 
and tallow, but can be derived synthetically, e.g., by the 
15 oxidation of petroleum or by hydrogenation of carbon monoxide by 

the Fischer-Tropsch process. The raonoethanol amides and 
diethanol amides of Cx2 to C14 fatty acids are preferred. 

The above amides and amine oxides are more fully described in 
ir.S, Pat. Mo. 4,316,824 (PancheriJ, incorporated herein by 
20 reference. The above betaines are more fully described in U.S. 

Pat. No. 4,555,360, incorporated herein by reference. 

The suds boosters used in the composition of this Invention 
can contain any one or a mixture of the suds boosters listed 
above. 

25 The preferred sudsing characteristics of dishwashing 

compositions of the invention are those which will provide the 
user of the product with an indication of cleaning potential in a 
dishwashing solution. Soils encountered in dishwashing behave 
like suds depressants, and the presence or absence of suds from 

30 the surface of a dishwashing solution is a convenient guide to 

product usage. Mixtures of anionic surfactants and suds boosting 
boosters, especially betaines and amine oxide semi polar nonionic 
surfactants, are preferably utilized in light- .duty liquid 
dishwashing detergent compositions of the invention because of 
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their high sudsing characteristics, their suds sUbility in the 
presence of food soils, and their ability to indicate accurately 
an adequate level of product usage in the presence of soil. 

Most preferred of the suds boosters are alkyl dimethyl amine 
oxides, alkyl amido propyl betalnes, alkyl dimethyl betaines, 
alkyl dimethyl sulfo betalnes, and mixtures thereof. Fatty alkyl 
amides are less preferred because of the poorer sudsing 
characteristics they provide in compositions of the invention. 
Yet mixtures of atnides and the above amine oxides and betalnes do 
provide sufficient sudsing benefits for the compositions. 



10 



Other Opt ional I norefH *>nt 
In addition to the ingredients described hereinbefore, the 
composition can contain other conventional ingredients, especially 
15 those associated with liquid and granular dishwashing 

compositions, shampoos, liquid and granular automatic dishwashing 
detergent and handwashing compositions, e.g. "liquid soaps- and 
bar soaps. 

Optional ingredients which are usually used in additive 
20 levels of below about S% Include antltarnlshing agents, enzymes. 

electrolytes, bactericides, perfumes, optical brighteners, and the 
like. The compositions of the present invention preferably 
contain no opacifiers and/or dyes because of their adverse effect 
on the color! essness benefit. 
25 The composition can also have pH regulants present. 

Desirably the pH of the composition in use is from about 4 to 11, 
preferably from about 5 to about 9, most preferably from about 6 
to about 8. 

Alcohols, such as ethyl alcohol and propylene glycol, and 
30 bydrotropes. such as sodium and potassium toluene sulfonate, 

sodium and potassium xylene sulfonate, trisodium sulfosuccinate, 
and related compounds (as disclosed in U.S. Pat, No. 3,915,903, 
incorporated herein by reference), and urea, can be utilized in 
the interests of achieving a desired product phase stability and 



35 
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viscosity. Alcohols such as ethyl alcohol and propylene glycol at 
a level of from 0% to about 15%, potassium or sodium toluene, 
xylene, or cumene sulfonate at a level of from 0% to about 10% and 
urea at a level of from 0% to about 10% are useful, 
5 Other desirable ingredients include diluents and solvents. 

Diluents can be inorganic salts, such as sodium sulfate, amnonfum 
chloride^ sodium chToride, soditim bTcarbon3te» etc., and the 
solvents include water. Tower molecular weight alcohols, such as 
ethyl alcohol, isopropyl alcohol, etc. Compositions herein will 
10 typically contain up to about 80%, preferably from about 30% to 

about 70%^ most preferably from about 40% to about 65%, of water- 

Various methods' can be used to prepare the detergent 
compositions herein described- The most preferred method for 
preparing a final detergent product of the present invention 
L5 comprises: 

(t) forming a colorless paste at a temperature of from about 
70 'F to about 180'F, preferably from about 90T to about 130"F, 
the paste comprising from about 30% to about 80%, preferably from 
about 40% to about 70%, by weight of the paste, of anionic and 
2j0 nonionic surfactant; from about 0*05% to about Z%, preferably from 

about 0,1% to about 1%, by weight of the paste^ af oxygen bleach; 
from about 0^005% to about 5%, by weight of the paste, of metal 
sequestering agent; and from about 0% to about 20%, preferably 
from about 5% to about 15%, of alcohol; the paste having a pH 
25 greater than about 7 and being substantially colorless; and 

(b) adding to the paste of step fa) sufficient ingredients 
to form a colorless detergent composition, which is preferably a 
light duty liquid dishwashing composition. Anionic surfactant, 
particularTy alkyl sulfate having about 8 to ZZ carbon atoms and 
30 alkyl ether sulfate having 8 to 22 carbon atoms in the alkyl group 

and about I to 30 ethylene oxide units, hydrogen peroxide, citric 
acid and ethanol or methanol are preferred. The benefit of making 
a stable, clear and: colorless paste prior to forming the final 
product is that a desired final product is obtained faster and 

35 
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more easily than if the components were individually added. 
Preferred types of detergent compositions herein are light duty 
liquid dishwashing detergents, liquid and granular automatic 
dishwashing detergents^ shampoos, liquid soaps^ bar soaps, and 
5 liquid and granular laundry detergents. 

The above described colorless paste can aUematively be used 
to form granules which can then be added with other standard 
ingredients to make granular automatic dishwashing detergents 
and/or granular laundry detergent Ingredients- Preferably, 
10 though, the paste is diluted with ingredients for light duty 

liquid dishwashing detergent compositions* 

Color is evaluated using % transmittance (0-100) measured by 
a spectrophotometer. At a wavelength of 470 nm a clear and 
substantially colorless product herein measures greater than about 
15 preferably greater than about 90%, most preferably greater 

than about 95% transmittance. 

The following examples illustrate the invention and 
facilitate its understanding. 

20. EXmPlE I 

A light duty liquid dishwashing detergent composition of the 
present invention is as follows. 

Table \ 



Inaredient 


% by welqht 


AmmoniuBi C12-J3 alkyl ethoxy (1.0 ave.J 




sulfate 


15.5 


Amnonium C12-I3 alkyl ethoxy (5.5 ave.) 




sulfate 


12.0 


Sodium chloride 


1.0 


Oodecyl dimethyl amine oxide 


5.0 


Ammonium xylene sulfonate 


4.0 


Ethanol 


5.5 


Perfume 


0.09 
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Citric add 0.1 
Hydrogen peroxide 0.18 
Water Bal ance 

pH=7,l e 10% 

5 

A liquid disbwasrhing detergent of the above compositloit was * 
filled into clear 22 02. PET (polyethyleneterephthalate) bottles 
and placed in constant temperature rooms of 70*F, 90*F, 100* F, 
IZO*F, and 140*F. After 6 months the compositions were evaluated 

10 for color stability and any signs of darkening, specifically 

yell awing. The product's color was evaluated on a Coleman 
Spectrophotometer model 295. The Coleman meter measures the % 
transmittance (O-IDO) of a chosen frequency of visible light 
through the product held In a standard glass sample vial. The 

15 wavelength of the light used in these measurements was 470 mB.« 

which effectively measures the yelT owing of products. The meter 
IS calibrated to measure IOCS transmittance through the standard 
vial when it contains distilled water* The sample vial Is then 
filled with product and the sample's % transmittance read. Higher 

20 % transmittances are therefore preferred when the objective is to 

achieve colorless products* The results are as follows. 

Table 2 
ComPDsition After g Months 
25 % Transmittance 

Temperature 47Q nm^ 

70*F 97 
90T 97 
100-F 97.5 
30 IZO-F 97 

I40*F 97 
Before storage, % transmittance was about 96%- Before and after 
storage, the composition is nearly water-Clear and colorless. 
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the light 



Surprisingly, the light duty detergent compositions 
maintained high transmlttance nunbers over time and temperature 



extremes.. 



10 



15 



25 



30 



EXAMPLE 11 

Light duty liquid dishwashing detergent compositions of the 
present Invention are as follows. The % transrai ttance test is 
performed as described In Example I with the samples being 
measured at 17 days. The results are set forth in Table 3. 

Table 3 



Tnaredient 












% bv weiaht 






a 


B 


C- 


Q 


£ 


F 




u 

□ 


Ammonium C12.13 


















alkyl ethoxy (J.O 


















ave) sulfate 


15.5 


15.5 


15.5 


15.5 


15.5 


15.5 


15.5 


15.5 


Ammonium C]2^i3 


















alkyl ethoxy (6,5 


















ave) sulfate 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


Sodium chloride 


1.0 


1,0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Ammonium xylene 


















sulfonate • 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


Ethanol 


5,5 


5.5 


5.5 


5,5 


5.5 


5.5 


5.5 


5,5 


Perfume 


0.09 


0.09 


0.09 


0.09 


0.09 


0.09 


0.09 


0.09 


Dodecyl dimethyl 


















amine oxide 


0.0 


0.0 


0.0 


0.0 


5.0 


5.0 


S.O 


S.O 


Citric acid 


0.0 


0.0 


0.1 


0.1 


0.1 


0.0 


0.1 


0.0 


Hydrogen peroxide 


0.0 


0.18 


0.0 


0.18 


0.18 


0.0 


0.0 


0.18 


Water 
















A pH of 7.1 0 


10% is 


obtai 


ned by 


using pH trim. 






% transmi ttance 


















470 nm) 


90 


92 


85 


96 


93 


66 


82 


43 
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SurprU1nglj(, superior color stability resirlts are attained 
when both hydrogen peroxide and citric acid (Samples 0 and E) are 
used. Hydrogen peroxide .alone (Sample B), especially with anine 
oxide in the composition (Sample H), is not as colorless as when 
both hydrogen peroxide and citric acid are added. Citric acid 
alone (Sample C), and with amine oxide (Sasiple G) is not as 
colorless as when both hydrogen peroxide and citric acid are 
added. 



EXAMPLE ni 

Anionic paste detergent compositions of the present invention 
are as follows. It can be seen that hydrogen peroxide alone is 
not sufficient to give the desired stability. The addition of 
hydrogen peroxide and sequestering agent (Sample B) is necessary 
to maintain the desired colorlessness through the end of the first 
day at 180*F, which ts a very extreme condition (worst case). The 
results are set forth in Table 4. 



Table 4 



20 



Incred lent 




% bv weiaht 






& 


I 


£ 


D 


Annnonium Cx2-13 alkyl 










ethoxy (l.O ave.) sulfate 


38.4 


38.4 


38.4 


38.4 


Ammonium C12-13 alkyl 










ethoxy (6.5 ave.) sulfate 


29.6 


29.6 


29.6 


29.6 


ClZ-13 alkyl ethoxy (6.5 










ave) alcohol 


0.0 


0.0 


2.0 


0.0 


Ethanol 


12.0 


12.0 


12-0 


12.0 


Citric acid 


0.0 


0.2 


0.0 


0.0 


Hydrogen peroxide 


0,4 


0.4 


0.4 


0.0 


Water 









A pH of 7.8 9 10% is obtained by using pH trim. 
% transmittance (g 470 nin> 

Initial 94 94 94 
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1 day 87 96 91 

6 days Z5 79 — 78 

The sample with both hydrogen pero;cide and citric 5Cid (B) has the 
highest % transmittance (96) even after a day at IBO'F. It is not 
5 expected that product will realistically ever be exposed to more 

than one' day at 180*F\ 

A shampoo composition Is as follows: 

Table 5 

10 Ingredient % bv weight 

Aramonium lauryl sulfate 10 
Ammonium laureth (3 ave) sulfate . 10 . 

Sodium lauroyl sarcosinate 5 
Cocoamidopropyl betaine 5 

13 Citric acid 0-4 

Sodium citrate 0.4 
Hydantoin 0,2 
Sodium chloride 0«5 
Perfume 0-4 

20. Hydrogen peroxide 0.15 

Hydroxypropyl methyl cellulose KO 

-Balance- 

OAMPLLV 

25 A light duty liquid detergent composition of the present 

invention is as follows. 

Table 6 

Ingredient % bv weight 

Ammonium C12-13 alkyl etboxy 
30 (I-O ave.) sulfate 28.5 

Tetronic® 704 0.1 
Cocoamidopropyl betaine 0.9 
Magnesium chloride 3.3 
Dodecyl dimethyl amine oxide 2,6 
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Ammonium xylene soTfonate 3^0 

Ethsmol 4^Q 

Perfume O.IS 

Sodium di ethyl enepentaacetats o,l 

5 Hydrogen peroxide 0.17 

Water -Balance- 
pH«7.1 e 10% 

EXAMPLE VI 

10 Liqtitd soap compositions of the present invention are as 
follows. 

Table 7 

Ingredient % by weioht 

A fi . C 

L5 Sodium Cj 2- 13 alky 1 sulfate 8 9- 

Sodium Ci2^i3 (E0)2 ^I'Vl 

sulphate I2 * . 
Sodium C12-13 (£0)3 alkyl 

sulphate - 11 - 
ZO Ammonium Ci2<13 (EOJs alkyl 

sulfate - - 20 

Commercfal Cio alcohol (EO)io 4 2 2 

Dodecyl dimethyl amine oxide - . 3 

Thickener (Jaguar HP-eO) o.4 0,6 0.55 

25 Propylene glycol z 

Polyoxyethylene/polyoxypropylene 

block copolymer (Pluronic L-9Z)^ - - 0-5 

Polyoxyethylene glycol 600 2 4 0 

Coconut inonoBthanol amide 2 2- 

3Q Ethyl fineglycol distearate 1 i 0^5 

Perfume 4 3 2 

Preservative (l) 0.3 0.4 0,25 

Citric acid o.2 0.3 0.3 

Magnesium chloride - eHgO - . . 
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Hydrogen peroxide 0.15 0.15 0.0X5 

(1) Comprises Gerinal US, Methyl paraben. Propyl paraben and 
ethyl enediamine tetraacetij: acid. 



10 
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tfhat Is Claimed Is: 

L A stable, colorless detergent CDinpasition 
comprising: 

(a) from 5% to 95%» by weight, of anionic or 
nonionic surfactant, preferably selecl^d front the group 
consisting of linear alkyi benzene sulfonate having 9 to 
15 carbon atoms in the alkyl group> alKyl sulfate having 
8 to 22 carbon atoms > alkyT ether sulfate having 8 to 22 
carbon atoms in the alKyl group and 1 to 30 ethylene 
oxide units, olefin sulfonates having 8 to 22 carbon 
atoms, fatty acid ester sulfonate, condensates of fatty 
acids with sarcosine, alkyl ethoxy carboxylate, alkyl 
glyceryl ether sulfonates having 8 to 22 carbon atoms, 
alkyl polyglucosidet alcohol ethoxylated with from 1 to 
30 moles of ethylene oxide per mole of alcohol « 
polyhydroxy fatty acid amide, and mixtures thereof; 

(b) from O.OOS% to 10%, by weight, of oxygen bleach, 
preferably selected from the group consisting of 
hydrogen peroxide, perborates, persul fates, 
peroxysul phates , perphosphates , per iodinates , 
percarbonates and mixtures thereof, most preferably 
hydrogen peroxide; and 

(c) from O^OOlJi to Bft by weight, of metal 
sequestering agent, preferably selected from the group 
consisting of citric acid, tartaric acid, sodium and 
potassi um tr i polyphosphate, pyrophosphate , 
hexametaphophate» alkali metal carbonate, bicarbonate, 
si 1 icate, ethyl enedi ami netetraacetlc aci d , 
nitrilotri acetic acid, oxydisuccinic acid, mellitic 
acid, benzene polycarboxyllc acid, maleic acid, itaconic 
acid, measconic acid, fumaric acid, aconitic acid, 
citraconic acid, methyl enemalonic acid, sodium . 
alumlnosil icate, water-soluble salts of pyrophosphate^ 
orthophosphate, polyphosphate, phosponate, carbonate, 
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bicarbonate, silicate, and mixtures thereof, most 
preferably citric acid; 

wherein the composition is characterized in that it has 
a pH between 4 and 11, a transinittance at 470 nin. of 
greater than 85%, and is unexpectedly stable over time 
and under harsh temperatures; 

2. The composition according to Claijn 1 wherein the 
anionic surfactant is selected frorn the group consisting 
of linear alkyl benzene sulfonate having 9 to 15 carbon 
atoms in the alkyl group » alkyl sulfate having 8 to 22 
carbon atoms, alkyl ethoxy sulfate having 8 to 22 carbon 
atoms in the alkyl group and 1 to 30 ethylene oxide 
units, olefin sulfonates having 8 to 22 carbon atoms, 
fatty acid ester sulfonate, alkyl ethoxy carboxylate, 
and mixtures thereof and further comprising f>*om 1% to 
20% by weight of suds booster, preferably selected from 
the group consisting of betaine, amine oxide semi-polar 
nonionic, fatty acid amide, and mixtures thereof. 

3. The composition according to Claim 1 or 2 wherein 
the ratio of anionic and nonionic surfactant to oxygen 
bleach is at least 1,500:1. 

4. The composition according to any one of the 
preceding claims wherein the stable colorless detergent 
composition is selected from the group consisting of 
liquid and granular dishwashing detergents, liquid and 
granular automatic dishwashing detergents, shampoos, 
liquid soaps, bar soaps, and liquid and granular laundry 
detergents » 

5. The composition according to any one of the 
preceding claims comprising from 0.01% to 2% of the 
metal sequestering agent, an available oxygen level of 
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from about 0.005% to about 2.5%, the transmittance at 

470 nin Is greater than about 90%^ from 0.1% to 0,556 of 

hydrogen peroxide and wherein the ratio of anionic and 

nonionic surfactant to oxygen bleach is froro 50:1 to * 

500:1. 

6. A colorless detergent paste according to any one of 
the preceding claims comprising from 35% to 75% of all^yl 
sulfate and alkyl ether sulfate, from 0.1% to 1.0% of 
hydrogen peroxide > and from 0.005% to 5% of citric acid; 
the paste being substantially clear and colorless. 

7* A colorless shampoo composition according to any one 
of the preceding claims comprising from 1% to 25% of 
ainnionium lauryl sulfate and from 0.1% to 1% of citric 
acid* 

8. A light duty liquid dishwashing detergent according 
to any one of the preceding claims comprising from 10% 
to 35% of all^yl ether sulfate, from 0.05% to S% of 
hydrogen peroxide, from 0.01% to 2% &f citric acid^ and 
from 1% to 7% of amine oxide; the composition Is 
characterized by being substantially clear and colorless 
and having a pH between 5 and 9. 

9. A method of making a colorless detergent composition 
comprising the steps of: 

(a) forming a paste at a temperature of from 70'F 
to laO'F, the paste comprising from 30% to fi0%, 
preferably from 40% to 70% by vfeight of the paste, of 
anionic and nonionic surfactant; from 0.05% to 2%> 
preferably from 0.1% to 1%. by .weight of the paste, of ^ 
oxygen bleach; from 0.005% to 5%, preferably from 0.01% 
to 2% by weight of the paste, of metal sequestering ^ 
agent; and from 0% to 20%, preferably from 1% to 10% fay 
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weight of the paste, of alcohol; the paste characterized 
by having a pH greater than 7 and being substantially 
colorless; and 

{b) adding to the' paste of step (a) sufficient 
ingredients to form a colorless detergent cojnposltlcn, 

10- The method of Claim 9 wherein the colorless 
detergent is a light duty liquid dishwashing detergent 
composition comprising hydrogen peroxide, alKyl sulfate 
having 8 to 22 carbon atoms and alkyl ether sulfate 
having a to 22 carbon atoms in the alkyl group and 1 to 
30 ethylene oxide units, citric acid, and ethanol or 
methanol . 

IK The use of from 0.005% to 10%^ by weight, of oxygen 
bleach, preferably selected from the group consisting of 
hydrogen peroxide, perborates, persul fates, 
peroxy sul phat es , perphosphates , peri odi nates , 
percarbonates and mixtures thereof, most preferably 
hydrogen peroxide; and 

from 0-001% to 8% by weight, of metal sequestering 
agent, preferably selected from the group consisting of 
citric acid, tartaric acid, sodium and potassium 
tripolyphosphate, pyrophosphate, hexametaphophate, 
alkali metal carbonate, bicarbonate, silicate, 
ethyl enedi ami netetraacetic acid, nitrilotri acetic acid, 
oxydisuccinic acid, mellitic acid, benzene 
polycarbflxylic acid, naleic acid, itaconic acid, 
meascofiic acid, fumaric acid, aconitic acid, citraconic 
acid, methyl enema! on 1c acid, sodium aluminosilicate, 
water-soluble salts of pyrophosphate, orthophosphate, 
polyphosphate, phosponate, carbonate, bicarbonate, 
silicate, and mixtures thereof, most preferably citric 
acid; la conjuction with 
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from 5% to 95%, by weight, of anionic or nomonic 
surfactant, preferably selected from the group 
consirttng of linear allyrl benzene sulfonate having 9 to 
15 carbon atoms tn the alKyl group, allQrl sulfate having 
8 to 22 carbon atoms, alkyl ether sulfate having 8 to 22 
carbon atoms in the. alkyl group and 1 to 3D ethylene 
oxide units, olefin sulfonates having 8 to 22 carbon 
atoms, fatty acid ester sulfonate, condensates of fttty 
acids with sarcosine, alkyl ethoxy carboxylate, alkyl 
glyceryl ether sulfonates having 8 to 22 carbon atoms, 
alkyl polyglucoside, alcohol ethoxylated with from i to 
30 raoles of ethylene oxide per mole of alcohol, 
polyhydroxy fatty acid anide, and mixtures thereof 

in the manufacture of a stable, colorless detergent 
composition. 

12. The composition according to Claim 1 wherein said 
detergent conq)osition is in a granular form. 
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